Case 1
A three-week-old boy developed septicaemia after a laparotomy for an incarcerated inguinal hernia and intestinal perforation. As a result, he required assisted ventilation, inotropic drug support and antibiotic therapy. Central venous access was secured by percutaneous insertion of a "Polyethylene 300" 8 cm 4 Fr gauge 20 catheter (Cook Critical Care, Bloomington, IN 47402), which was placed in the left internal jugular vein using the l-wire Seldinger technique. Blood was easily aspirated through the catheter and a venous pressure wave was evident shortly after insertion. On a chest radiograph the catheter's tip was seen to be located parallel to the wall of the vessel at the junction of the superior vena cava and the right °M.D. tM.D. atrium. On the eighth postoperative day, the infant was noted to be tachycardic, hypotensive, and dyspnoeic while breathing 40% oxygen. A chest radiograph revealed a massive right pleural effusion and the infant was placed back on assisted ventilation. Perforation of the superior vena cava by the catheter tip was suspected, and 2 ml of iohexol (Omniopaque 300, Winthrop Div. of Sterling Drug Inc., New York N.Y. 10016) was injected into the catheter while a chest radiograph was being obtained. The dye extravasated into the right pleural space. The catheter was promptly withdrawn 2.5 cm (blood could be drawn easily through the catheter), and a second injection of dye was given as a second chest radiograph was obtained. This time no radiopaque material was seen outside the vein indicating that the leak had closed and that there was no thrombus formation.
Thoracentesis yielded approximately 250 ml of fluid similar in composition to the intravenous fluid delivered through the catheter. The infant's blood volume was replenished through the same catheter, which was left in place for an additional five days without recurrence of the effusion. The infant's recovery was uneventful.
Case 2
A two-and-a-half-year-old boy with acute lymphocytic leukaemia developed septic shock during the induction phase of chemotherapy. Access to a central vein was secured by inserting a double-lumen 5.0 Fr gauge 16, 15 cm polyurethane catheter (Cook Critical Care) into the left internal jugular vein using the Seldinger technique. A chest radiograph demonstrated that the catheter was located in a persistent left superior vena cava.
The child responded well to therapy until, on the seventh day after onset of septicaemia and while being weaned off the ventilator, he developed dyspnoea, tachycardia, and hypotension. A chest Thoracentesis yielded 600 ml of fluid of composition similar to the intravenous fluid the patient was receiving through the catheter. The child's blood volume was replenished expeditiously by administration of fluids through the same catheter, which was left in place for an additional seven days, after which it was removed. The rest of the child's recovery was uneventful.
DISCUSSION
Hydrothorax develops after central venous catheterization as a consequence of perforation of a vein and the visceral pleura of the thoracic cavity by the catheter tip. Although this complication has been well described, it occurs infrequently.3,5,6
The two cases reported in this paper demonstrate that even when a central venous catheter has been placed properly, a hydrothorax may still occur as a delayed complication. The precise mechanism by which this complication occurs is unknown, although Knight et at. 7 showed by radiographic contrast studies that catheter trauma could erode the vascular intima, eventually leading to perforation, They believed that thrombus formation following the erosion of the intima contributed to the perforation. In addition, Barton et at. 8 observed at fluoroscopy that the catheter is in continuous motion as a result of ventilation cycles and heart contractions. They noted that constant FIGURE 2,-Radiograph similar to that in Figure I taken as the dye was injected, The catheter has been pulled back [3] [4] cm and the pleural effusion has been evacuated. Note lack of evidence of dye extravasation or of thrombus formation at the site of perforation. rotation and flexion of the neck could cause the catheter tip to contact the vessel wall repeatedly. This motion of the catheter tip could explain the injury and eventually the spontaneous migration of the catheter through the vessel wall.
Several steps can be taken to help prevent the potentially lethal complication of vein perforation from occurring. First, the left neck approach for insertion of the cathether should be avoided if possible, as tenting of the right lateral wall of the superior vena cava may occur with this approach if the catheter is not properly secured and advances further into the vein or is not properly immobilised and the catheter is inadvertently advanced further than intended. 7 ,9 The catheter should be advanced into the superior vena cava far enough so that it lies parallel to the vessel wall.
Theoretically, catheters placed in the subclavian vein would be less likely than those in the internal jugular vein to be affected by movements of the neck. 10 When hydrothorax is suspected, the diagnosis can readily be established by a contrast venogram obtained at the bedside and by analysing a sample of pleural fluid. The condition is usually treated by evacuating the effusion promptly, removing the catheter, and securing new access to a vein. Because securing reliable access to a vein in a volumedepleted, dyspnoeic child may be difficult, the physician could, as in the two cases discussed here, opt to withdraw the catheter only partially iflack of thrombi and leakage from the vein after the catheter has been pulled back can be documented by venography. Realistically, if the catheter tip is not repositioned close to the site of the perforation, it provides no added risk as the blood continues to flow through the vena cava.
We offer the following observations regarding cannulation of the right internal jugular vein by a registrar in anaesthesia. The consultant anaesthetist then placed a guidewire in the left internal jugular vein and allowed the registrar to insert the triple-lumen catheter over the guidewire.
Following insertion blood could be aspirated from the two proximal lumens but not from the distal lumen. Inspection of the catheter revealed no abnormality. The distallumen was not used during the procedure, and the operation was completed uneventfully. On the postoperative chest radiograph the wire was noted to be present and protruding through the distallumen into the right atrium and ventricle (Figure 1) . The catheter and wire were then removed ( Figure 2 ). Examination of the catheter revealed that distal migration of the wire had been prevented by the clamp used to secure the catheter to the skin.
